biology in the context of atherosclerosis as well as the possibility of influencing NKT cell polarization toward an atheroprotective phenotype.
to process and expose lipids through CD1d largely depends on a series of lipid transfer proteins that could influence the access, transfer, modification and loading of lipids onto CD1d. As most lipids do not circulate freely in the blood but associate with larger complexes, such as lipoproteins, it is tempting to speculate that these molecules, which are critically involved in atherosclerosis, could also influence NKT cell function. Here, we review the biology and the links between the CD1d-NKT cell axis and atherosclerosis, including the emerging role of proteins involved in lipid metabolism such as microsomal triglyceride transfer protein (MTP) and apolipoprotein E (ApoE). The possibility of influencing the polarization of NKT cells toward an atheroprotective phenotype is also discussed.
Biology of NKT Cells
What Are NKT Cells? NKT cells are T cells with a reactivity directed against glycolipid antigens presented on the surface of APCs by MHC-like CD1d molecules [6, 7] . Based on sequence homology, human CD1 proteins are divided into group I, containing CD1a, CD1b and CD1c, and group II, represented only by CD1d [7] . Of note, CD1d is highly conserved in mammalian species, and human CD1d is highly homologous to murine CD1d [6, 8] . CD1d is expressed mainly by APCs [dendritic cells (DCs), macrophages and B cells] [9] . In addition, double-positive thymocytes use CD1d for the selection of NKT cells during their development in the thymus [6] . CD1d is also expressed by liver cells (including hepatocytes and hepatic sinusoid-lining endothelial cells) and by intestinal epithelial cells and activated T cells [7] . However, the role of CD1d expression in nonAPCs is unclear; indeed, only liver DCs, but not hepatocytes, can activate the release of interferon (IFN)-γ by liver iNKT cells [10] , and the expression of CD1d by cells in the liver is not required for homing of iNKT cells to the liver [11] . Interestingly, CD1d was shown to be expressed in mice by vascular smooth muscle cells (VSMCs) surrounding the blood vessels in the intestine, colon, liver, kidney, testis, thymus and other organs [12] . Whether CD1d is expressed by VSMCs in atherosclerotic plaques is unknown. CD1 isoforms are distributed to distinct intracellular compartments and follow different routes of intracellular trafficking [13] . The difference in intracellular trafficking between human and murine CD1d proteins, could, however, limit the translation of mice findings to humans [13] .
A key characteristic of NKT cells is that a large proportion of these cells (defined as iNKT cells, also called type I or classical NKT cells) possess semi-invariant TCRs, which recruit Vα24-Jα18 and Vβ11 gene segments in humans and Vα14-Jα18 and Vβ8/7/2 segments in mice. Type II NKT cells, which do not express invariant TCRs, were suggested to represent the majority of NKT cells in humans [14] but not in mice [15] . However, the lack of specific markers for type II NKT cells has so far limited a clear evaluation of the frequency of these cells. Studies on type II NKT cells showed that these cells (at least partly) express TCRs which are less diverse than TCRs of traditional MHC-I/II-restricted T cells [15] . It was suggested that type II NKT cells could comprise low-frequency subsets with semi-invariant TCR sequences, and they were shown to be protective in mice models of cancer and experimental autoimmune encephalomyelitis [16] . From now on, this review will focus mainly on the CD1d-iNKT cell axis.
How Are iNKT Cells Activated?
Several ways by which iNKT cells are activated have been described. Firstly, a number of self and nonself lipid antigens presented by CD1d were reported to activate NKT cells. CD1-presented antigens are also termed 'lipid-linked' antigens as they (with rare exceptions, e.g. mycolic acid) present hydrophilic head groups rather than lipid moieties, which are recruited for binding to hydrophobic binding sites within binding pockets of CD1 molecules [7] . While some antigens can be presented by different types of CD1 family members (though with different affinities to corresponding TCRs), structural features of lipid-linked antigens which allow them to bind a particular type of CD1 molecule are under investigation, and some of them have been described in detail [17] . α-GalCer, the most potent iNKT cell agonist, was the first antigen reported to activate NKT cells [17] . It was initially isolated from a marine sponge (Agelas mauritianus) and later reported to originate from the bacterial wall of Sphingomonas normally present in the marine sponge [6] . Several α-GalCer analogs, which are also capable of activating NKT cells, have been synthesized, i.e. (2S, 3S, 4R)-1-O-(α-d-galactopyranosyl)-N-tetracosanoyl-2-amino no nane-1,3,4-triol (OCH), C20: 2 α-GalCer analog and nonglycosidic threitolceramide [7] . Other bacteria such as Borrelia burgdorferi produce diacylglycerol-based antigens which stimulate iNKT cells [7] . The fact that iNKT cells can be activated in the absence of foreign lipid antigen suggests that a physiological stimulation by self-antigens occurs. Indeed, several self-antigens have recently been reported to activate NKT cells [6] . Sphingolipids, including forms of β-D -glucopyranosylceramide (β-GlcCer) and also lysophospholipids, are responsible for NKT cell activation [6] . It was shown that β-GlcCer levels are increased in DCs following toll-like receptor 4 (TLR4) ac tivation [6] ; as this activation occurs in the atherosclerotic plaque (by minimally modified LDL or lipopolysaccharides), it is possible that β-GlcCer could act as NKT cell agonist during atherogenesis [2] . Among lysophospholipids, lysophosphatidylcholine, ether-bonded versions of plasmalogen lysophosphatidylethanolamine and lysophosphatidic acid were found to be antigenic for a subset of human iNKT cell clones [6] .
Secondly, NKT cells can be activated in a CD1d-independent manner. A combination of interleukin (IL)-12 and IL-18 was reported to activate NKT cells independently of CD1d-mediated antigen presentation [18] . Whether cytokine-mediated NKT cell activation could reflect an effector response similar to that of natural killer (NK) and effector T cells should be considered. Also, T cell Ig-like mucin-like-1 engagement, which occurs in the presence of phosphatidylserine [19] , a lipid exposed by apoptotic cells, was shown to promote iNKT cell activation with a polarization toward an immunosuppressive phenotype characterized by increased IL-4 and decreased IFN-γ production [20] .
Thirdly, although a number of self-antigens can clearly activate NKT cells following CD1d-mediated presentation [6] , there is evidence that NKT cells carrying TCRs with specific sequences of CDR3β loop can be activated simply by binding to CD1d, regardless of the nature of the lipid loaded on CD1d [21] . Moreover, a number of lipid antigens loaded onto CD1d may decrease the affinity of this binding and thus downregulate NKT cell stimulation [21] .
Finally, costimulatory signals also play a role in polarizing NKT-mediated DC maturation into tolerogenic or inflammatory DCs. Indeed, CD40-CD40L interaction enhances IL-12 production by DCs, thus providing an adjuvant effect to proinflammatory NKT cell responses [22] . Homotypic interaction between signaling lymphocytic activation molecules expressed on DCs and iNKT cells also promotes the expression of T helper type 2 (Th2) cytokines by iNKT cells [23] . PD1-PD1L interactions were suggested to play a role in monocyte differentiation into regulatory APCs [24] . All these findings point to the relevance of costimulatory interactions in modulating NKT cell polarization and responses.
iNKT Cell Distribution, Subsets and Functions
Percentages of circulating iNKT cells (out of CD3+ lymphocytes) in humans are in the range from undetectable to 1%, with an average of 0.14% [25, 26] , while in mice they can reach up to 3%, with an average of 0.5-1% (strain dependent) [6] . In humans, iNKT cells are most abundant in the omentum, where they represent on average 10% of T cells [27] . In mice, iNKT cells represent 20-30% of lymphocytes in the liver, 0.5-2% of lymphocytes in thymus, spleen and bone marrow, and 0.1-0.4% of TCRβ+B220-cells (approx. equivalent to T cells) in lymph nodes [28] . In contrast, the proportions of iNKT cells in human liver (averaging 0.5% of CD3+ cells) and bone marrow (averaging 0.3% of CD3+ cells) are much lower [6] . In humans, reduced levels of circulating iNKT cells have been reported in several conditions, including cancer, infectious diseases and autoimmune diseases such as systemic lupus erythematosus, rheumatoid arthritis, systemic sclerosis and type 1 diabetes [29] . Furthermore, even when present at normal levels, iNKT cells exhibit a 'dysfunctional' phenotype in cancer and autoimmune and infectious diseases, which is exhibited by reduced NKT cell proliferation and reduced IFN-γ secretion upon stimulation of peripheral blood mononuclear cells by α-GalCer [6] . More recently, a reduction in iNKT cells was also observed in obesity [27] . The reason for this is debated, and iNKT cells have been shown either to protect against obesity and improve insulin sensitivity [27] or to promote tissue inflammation and hepatic steatosis [30] in a mouse model of obesity. Further studies should investigate whether NKT cells could play a different role depending on the temporal window of obesity progression considered.
Mainly 4 iNKT cell subsets (based on the expression of CD4 and CD161) have been studied. They differ strikingly in their cytokine production and antitumor effect, in an organ-dependent manner [31] . These differences could depend on the type of lipid which is presented by CD1d; indeed, iNKT cells activated by α-GalCer rapidly produce both T helper type 1 (Th1) and Th2 cytokines, while OCH and C20: 2 (both possessing the α-linked monogalactosyl identical to the α-GalCer sugar) induce an anti-inflammatory Th2-biased NKT cell response, in contrast to the inflammatory response induced by α-GalCer and threitolceramide [32] .
Despite the fact that iNKT cells express TCRs, suggesting a role in adaptive immunity, iNKT cells were initially included in the innate immune arm due to their ability to rapidly (within hours) release large amounts of cytokines upon activation by α-GalCer administration [33] . Furthermore, NKT cells share common features with other participants of the innate immune system, NK cells, since both express NK 1.1 and possess antitumoral activity [34, 35] . Later, as the field developed, iNKT cells were shown to induce the activation of cells belonging to the adaptive immune arm, thus suggesting that components of innate and adaptive immune systems interact and that NKT cells may serve as a bridge between the systems [35] .
A characteristic feature of iNKT cells which distinguishes them from traditional MHC-restricted T cells and group I CD1-restricted T cells is their effector memory phenotype. In particular, there are no naïve CD45RA+ NKT cells; they are all CD45RO+ in the peripheral human blood in adults [36] , they are already educated (have no memory of the prime stimulation), they lack CCR7 and CD62L (homing receptors of naïve T cells) [3, 7] , possess effector function (upon stimulation of TCRs with PMA and ionomycin) [36] and depend only on IL-15 for their homeostasis. CD4-iNKT cells expand after their exit from the thymus and recycle like most memory T cells, while CD4+ iNKT cells imitate naive cells in their recycling behavior [25] . More recently, CD4+ iNKT cells were shown to be biased toward a Th2 effector phenotype [37] .
Once activated, the NKT cell subsets further support the immune response at several levels, as follows: (1) by providing noncognate and cognate help to B cells to boost antibody production [7] ; (2) by supporting the activation, expansion and polarization (Th1/Th2) of T cells and by direct cytotoxicity [7] ; (3) by promoting the differentiation of monocytes into DCs, an activity related to their ability to produce granulocyte-macrophage colony-stimulating factor, in contrast to MHC-restricted T cells [7] ; (4) by favoring polarization of macrophages [38] and activation of NK cells, and (5) by alternative licensing of DCs for cross-presentation [39] . Paradoxically, iNKT cells either exhibit adjuvant function, providing antimicrobial and antitumoral responses, or promote immunosuppression [6] . However, to date, how iNKT cells are polarized in the context of cancer and autoimmune diseases is unclear. In addition to the costimulatory environment, as mentioned above, TLR4 engagement on DCs promotes the polarization of iNKT cells from a tolerogenic to a proinflammatory phenotype [22] . A similar effect is observed with lipid-enriched DCs, which are able to shift NKT cell effector function from suppressive to inflammatory, while lipid-poor DCs induce tolerogenic NKT cell responses [40] .
CD1-Dependent Immunity and Lipid Metabolism Merge via Employment of the Same Lipid Transfer Proteins
Since CD1-restricted lipid antigens are integral membrane components and CD1 proteins themselves are not able to extract lipids from membranes, researchers searched for proteins which transfer lipids onto CD1 proteins. Lipid transfer proteins characterized in the context of lipid metabolism were the first suspects for accomplishing this task and were confirmed to exert this function [41, 42] . These include sphingolipid activator proteins (SAPs), MTP and ApoE. Each of these lipid transfer proteins was shown to be involved in CD1-dependent pathways, thereby linking immunity and lipid metabolism. SAPs and MTP, but not ApoE, are essential for NKT cell development [43] . SAPs, which comprise saposins A-D and GM2 activator protein, activate glycosidases which are required for sphingolipid degradation, contribute to the accessibility of endosomal/lysosomal membrane lipids to degrading enzymes [44] and promote lipid loading and unloading onto/from CD1 proteins in the endosomal/lysosomal compartments [41] . ApoE, which favors lipoprotein clearance, is involved in the delivery of exogenous lipid antigens for CD1d presentation via LDL receptor (LDLR) uptake [45] . This activity could be part of the atheroprotective activities ascribed to ApoE [42] . Recent findings show that other lipoproteins could also play an important role in lipid antigen delivery [46] .
Finally, MTP, an endoplasmic reticulum-resident protein involved in lipoprotein synthesis, loads endogenous lipids onto CD1 molecules in the endoplasmic reticulum, a process required for CD1 stabilization [47, 48] . Impaired CD1-dependent immunity was recently described in abetalipoproteinemia (ABL) patients. ABL is a rare genetic disorder caused by mutations in the gene coding for MTP. DCs isolated from ABL patients are defective in lipid antigen presentation by all CD1 isoforms (to a lesser extent only for CD1b) [43] . Importantly, CD1d expression by MTP-deficient DCs was not affected, suggesting that MTP-dependent CD1d stabilization is required for endosomal lipid antigen loading [43] . These findings highlight MTP as a unique regulator of human metabolic and immune pathways and reveal that ABL is not only a disorder of lipid metabolism but also an immune disease involving CD1.
The CD1d-iNKT Cell Axis in Atherosclerosis
The relevance of the CD1d-iNKT cell axis during atherogenesis is supported by a number of experimental observations. CD1d is expressed by APCs in mouse and human atherosclerotic lesions [49, 50] . Proatherogenic factors such as lysophosphatidic acid and oxidized LDL upregulate the expression of CD1d in DCs [51, 52] . This mechanism is mediated by nuclear receptor peroxisome proliferator activated receptor (PPAR)γ activation, which indirectly regulates CD1d gene expression [51, 52] . Intriguingly, group I CD1 family proteins are also controlled by PPARγ activation, but, in contrast to CD1d, their expression is downregulated upon PPARγ activation [51] . Of note, thioglycolate-elicited macrophages pulsed with oxidized LDL showed increased CD1d levels and induced NKT cells to produce IFN-γ, a potentially proatherogenic Th1 cytokine [50] . Self lipid antigens, such as glycosphingolipids and lysophospholipids, which are known to be presented by CD1d-expressing APCs and activate NKT cells [6] , have been detected in atherosclerotic plaques and were shown to contribute to atherosclerosis progression, further suggesting a link between NKT cells and vascular disorders.
The role of NKT cells in experimental atherosclerosis was addressed by two different approaches, either by manipulating NKT cell numbers (depletion or increase) or by activating the CD1d-NKT axis with NKT cell-restricted lipid antigens ( table 1 ) [50, [53] [54] [55] [56] [57] [58] [59] .
NKT Cell Number Manipulation
The absence of CD1d is associated with impaired NKT cell development, and therefore CD1d-/-animals have been extensively used to characterize the role of NKT cells in atherosclerosis. Regardless of the proatherogenic background used, both LDLR-/-and ApoE-/-mice crossed with CD1d-/-mice resulted in double knockout animals with decreased atherosclerosis development ( table 1 ) [53] [54] [55] . Intriguingly, the proatherogenic effect appears to be more pronounced in the early stages of atherogenesis, but further studies are needed to address this issue [60] . Furthermore, selective iNKT cell deficiency (Jα18-/-) was also associated with a significant reduction in atherosclerotic lesions [56] (in both genders). NKT cell adoptive transfer experiments also confirmed the proatherogenic nature of NKT cells. Indeed, adoptive transfer of splenocytes from Vα14 transgenic mice (which have an increased number of NKT cells in the spleen) into LDLR-/-RAG-/-double knockout animals resulted in increased atherosclerosis in the aortic root compared to double knockout mice which received adoptive transfer of splenocytes from control mice or CD1d-/-mice [57] . Of note, when the effect of the adoptive transfer of specific NKT cell subsets was tested in thymectomized ApoE-/-mice, only the transfer of CD4+ NKT cells was associated with increased atherosclerosis, while that of double-negative NKT cells was not [58] . As CD4+ iNKT cells were shown to be biased toward a Th2 effector phenotype [37] , these results are surprising, and a confirmation in a different experimental setting with functional thymus will be of help to fully understand the picture.
NKT Cell Stimulation by CD1d-Restricted Lipid Antigens
iNKT cell stimulation by α-GalCer in ApoE knockout mice is associated with increased atherosclerosis [50] . Furthermore, administering α-GalCer to ApoE-/-mice with established lesions did not significantly increase the atherosclerotic lesion area, but it did decrease the collagen content [50] , a feature associated with a less stable plaque. Also, the α-GalCer analog OCH, which induces an anti-inflammatory Th2-biased NKT cell response [32] , was reported to be proatherogenic [50] .
The relevance of the proatherogenic effect of α-GalCer-mediated iNKT cell induction was confirmed in ApoE-/-CD1d-/-double knockout animals in which α-GalCer injection did not increase atherosclerosis [54] .
In contrast with these findings, suggesting a proatherogenic role of NKT cell stimulation by CD1d-restricted lipid antigens [9, 61] , administration of α-GalCer was associated with reduced intimal thickening and atherosclerosis in carotid arteries following perivascular injury in LDLR knockout animals but not in ApoE-/-mice [59] . Whether the approach used to induce atherosclerosis (carotid perivascular collar placement) could be responsible for the differences observed cannot be excluded. However, the same approach in CD1d-/-mice with functional LDLR resulted in decreased neointima formation [62] .
Of note, 2 weeks of a high-fat diet induced a rapid and extensive increase in NKT cell percentage in the liver and spleen of LDLR-/-but not ApoE-/-mice [59] . Furthermore, splenocytes isolated from LDLR-/-mice, but not from ApoE-/-mice, were responsive to stimulation with α-GalCer [59] . This finding supports the observation by Braun et al. [63] , who showed that NKT cell induction by α-GalCer is significantly dampened in ApoE-/-mice compared to C57BL6J mice, as is the CD1d function [45] . This suggests that chronic dyslipidemia could induce an iNKT cell phenotype that is unresponsive to further stimulation by exogenous glycolipid, and that sustained unresponsiveness could be iNKT cell intrinsic [63] . Therefore, the possibility that some of the findings obtained in ApoE-/-mice following the stimulation of the CD1d-iNKT cell axis are the consequence of the inability to induce functional iNKT cells rather than the induction of proatherogenic iNKT cells should be considered and could help in reconciling the opposite findings in experimental atherosclerosis. 
Depletion or increase of NKT cell numbers
CD1d-/-vs. WT (females) 20-week HFD starting at 10 weeks of age [50] 59%↓ (AR)
CD1d-/-LDLR-/-vs. LDLR-/-(both genders) 8-or 12-week HFD starting at 5 weeks of age [53] no change (TA)
CD1d-/-LDLR-/-vs. LDLR-/-(both genders) 4-week HFD starting at 5 weeks of age [53] males 
NKT cell stimulation by CD1d-restricted lipid antigens
ApoE-/-(females) α-GalCer or OCH injections (intraperitoneal) at 8, 10 and 12 weeks of age; examination at 13 weeks of age [50] α-GalCer: 66%↑ (AR) OCH: 44%↑ (AR) α-GalCer injections (intraperitoneal) from 8 to 18 weeks of age; examination 1 week after last injection [50] no change (AR and TA)
51%↓ (collagen)
ApoE-/-(females) α-GalCer injections (first intravenous followed by intraperitoneal) from 5 to 15 weeks of age; examination 48 h after last injection [54] 50%↑ (AR)
ApoE-/-CD1d-/-(females) no change (AR)
ApoE-/-(males) α-GalCer injections (intraperitoneal) from 4 to 14 weeks of age; examination 2 weeks after the last injection [55] 100%↑ (AR) α-GalCer injections (intraperitoneal) from 4 to 14 weeks of age; examination 10 weeks after the last injection [55] 15%↑ (AR) 60%↑ (distal aorta)
LDLR-/-(males) perivascular collars were placed around both carotid arteries of 10-to 12-week-old mice; HFD was initiated 2 weeks before the operation; 7-week α-GalCer injections (intravenous and intraperitoneal, 50%/50%, starting after operation) [59] 84%↓ ( 
How Do These Findings Translate into Humans?
Circulating NKT cell levels are reduced in the peripheral blood of patients with previous cardiovascular events [49] , a result consistent with the observation in animal models [9] , and iNKT cells were detected in atherosclerotic plaques [49] . The proportion of CD161+ T cells among the T cells in plaques has been reported to be in the range of 0.3-2% [64] . CD1d-positive cells are present mainly in neovascularized atherosclerotic lesions isolated from patients who had experienced cardiovascular events in the past (symptomatic patients), and not in the plaques from asymptomatic patients, where they are barely detected [49] . Of note, NKT cells derived from the plaques of symptomatic patients are more sensitive to induction by α-GalCer compared to NKT cells isolated from peripheral blood mononuclear cells of the same patients and are able to produce higher levels of IFN-γ upon activation [49] . Whether this might depend on the presence in the plaque of NKT cells with a CDR3β loop can not be excluded [21] . Nevertheless, nothing was reported about the sensitivity of atherosclerotic plaque-derived NKT cells compared to circulating NKT cells under different pathological conditions, including asymptomatic patients. This information will be of interest to address whether NKT cell sensitivity relates to the stage of atherosclerosis progression. In vitro, a subset of CD4-positive cells expressing CD161 (mainly represented by NKT cells) was shown to promote VSMC apoptosis via FasL/ Fas activation [65] ; it was suggested that this mechanism could contribute to reduced plaque stability. Of note, these cells were shown to possess a Th1-biased IL-18 receptor-positive phenotype [65] .
Conclusion and Open Questions
Most of the available data suggest that NKT cells are proatherogenic in animal models, while data in humans on the pathophysiological role of these cells are less clear. It is tempting to speculate that under physiological conditions, in the absence of pathogen recognition receptor stimulation, immature DCs could maintain the tolerance of the immune system to LDL by supporting the iNKTmediated maturation of immature DCs into tolerogenic DCs ( fig. 1 ) . The presence of PPR activation (for instance TLR4 stimulation by bacterial products or by minimally modified LDL, which occurs during atherogensis), followed by the increased CD1d-mediated presentation of stimulatory NKT cell ligands and increased IL-12/IL-18 levels, may polarize NKT cell responses, leading to the IFN- Fig. 1 . The CD1d-NKT cell axis in atherosclerosis: emerging concepts. During atherosclerosis, in the absence of pathogen recognition receptor (PRR) stimulation (left side), immature DCs (iDC) could maintain the tolerance of the immune system to LDL by supporting the iNKT-mediated maturation of immature DCs into tolerogenic mature DCs (tmDC). Tolerogenic DCs could then induce tolerance by elimination of a self-reactive T cell pool or by the polarization of naive CD4+ T cells into regulatory T cells. The presence of PPR activation [for instance TLR4 stimulation by bacterial products or by minimally modified LDL (mmLDL); right side] leads to an increase in the CD1d-mediated presentation of specific NKT-stimulatory lipids (such as β-GlcCer) and to an increase in IL-12 expression by DCs (which is further enhanced by CD40-CD40L interaction). These immature DC-NKT cell interactions may promote the maturation of immature DCs into inflammatory mature DCs (mDC) and, thus, result in a cellular inflammatory response against LDL. Treg = T regulatory. NKT cell-mediated maturation of immature DCs into inflammatory mature DCs ( fig. 1 ). These inflammatory mature DCs can promote a cellular inflammatory response and can contribute to the disruption of tolerance to LDL [2] .
In conclusion, several aspects have to be investigated to fully address the role of NKT cells in atherosclerosis. Firstly, in all studies with α-GalCer stimulation, soluble α-GalCer was injected; this could result in iNKT cell anergy. The effect on atherosclerosis of DCs pulsed with α-GalCer, which produce sustained iNKT cell expansion [66] , should be studied. Secondly, as chronic hyperlipidemia results in NKT cell anergy [63] , the functional state of NKT cells in a particular experimental setting has to be analyzed in relation to the temporal window in which these cells become anergic. Thirdly, the possibility of turning the NKT cell response toward an atheroprotective one should be considered. In this context, the ability of DCs pulsed with α-GalCer and LDL, and/or tolerized by IL-10, to limit the immunoinflammatory-related responses during atherosclerosis in the presence of TLR antagonists should be explored. Fourthly, the possibility of using the adjuvant properties of α-GalCer in DC-based vaccines designed to treat atherosclerosis should be explored [67] . Finally, characterizing the role of type II NKT cells in atherosclerosis will be of interest.
Addressing all these aspects will improve our understanding of the biological role of NKT cells in atherosclerosis and may provide novel therapeutic targets for the immune-related aspects of atherosclerosis.
